Inactivation and mutation of coliphage T4 by aliphatic nitrosamides and methanesulphonates: in vitro recovery of infectivity of T4 inactivated by isopropyl methanesulphonate.
The inactivation and mutation (to r phenotype) of extracellular coliphage T4 wild-type by the monofunctional alkylating agents N-methyl- and N-ethyl-N-nitrosourea and isopropyl methanesulphonate were investigated. The rate and extent of change in phage infectivity observed during the post-treatment period were found to correlate with what is known of the mechanisms by which these agents react in vitro. Loss of phage infectivity was found to occur during the period following treatment with these agents, but that resulting from treatment with isopropyl methanesulphonate was preceded, in the first 24 to 48 h, by a recovery of infectivity. This suggested that changes in phage infectivity occurring after treatment with monofunctional alkylating agents are resultant of various processes which diversely promote loss and recovery of infectivity. The mutagenicity of N-methyl-N-nitrosourea was similar to that of its ethyl homologue at a level of phage survival of 4 x 10-3, but less than that of isopropyl methanesulphonate. At a level of survival of 3 x 10-2 ethyl methanesulphonate was a mutagenic as its isopropyl homologue, but methyl methanesulphonate was only slightly if at all mutagenic. These results could not be correlated with the compounds' reaction mechanisms. The efficiency of isopropyl methanesulphonate (compared with its toxicity to phage) was found to decrease as the severity of the dose was increased.